Identification of a DNA processing complex from Deinococcus radiodurans.
An efficient DNA strand break repair contributes to the radioresistance of Deinococcus radiodurans, which harbors the DNA repair pathways nearly identical to Escherichia coli. The molecular mechanisms of these proteins functioning in 2 diverse classes of bacteria seem to be different. The macromolecular interactions and formation of multiprotein complexes in vivo have gained significant importance in explaining the mechanism of the complex cellular processes. Here, we report the identification of a novel DNA metabolic protein complex from D. radiodurans. A similar complex has, however, not been found in E. coli. Mass spectrometric analysis showed the presence of a few known DNA repair proteins, molecular chaperones, and a large number of uncharacterized proteins from D. radiodurans R1. Biochemical and immunoblotting results indicated the presence of the protein promoting DNA repair A, DNA polymerase, Mg2+, and (or) Mn2+ -dependent 5'-->3' exonuclease activity along with protein kinase activity and phosphoproteins. DNA ligase activity was completely dependent upon the ATP requirement, as no ligase activity was seen in the presence of NAD as a cofactor. These results suggest the molecular interactions of the known DNA repair proteins with uncharacterized proteins in the macromolecular complex and the regulation of DNA degradation with the involvement of ATP and protein kinase functions.